The remaining fourteen cases, all laboratory tests, were negative, although thirteen were clinically cases of typhoid. BLOOD CULTURES. Of ten blood cultures taken within a few hours of admission to the hospital, eight were positive irrespective of the stages of the disease.
Of twenty-nine cultures taken after patients had been in bed twentyfour hours, only four were positive. This suggests that the physical strain the men had undergone may have caused a persistence of their bactereemia.
POST-MORTEm FINDINGS.
Five fatal cases all showed typical typhoid ulceration of the lower ileum; one case showed evidence of recrudescence. Extraordinary enlargement of the spleen was found in two cases. The complications noted at autopsy were as follows:- 
VACCINATION RECORD.
Titration' of agglutinins for typhoid and paratyphoid A and B showed a normal amount of agglutinin for recently vaccinated men., Vaccination records showed that the men were vaccinated at several different camps and at different times, so the possibility that a faulty specimen of vaccine was employed may be excluded. The typhoid bacilli isolated were apparently typical. The laboratory findings furnish no explanation of the infection of, these men.
DISCUSSION.
Sir W. LEISHMAN, K.C.M.G.: I am sure that everyone here, like myself,must have been greatly interested in the very clear report on this outbreak given by our three American colleagues. From several points of view it is a very exceptional one as well as mysterious in several aspects. As regards the type of disease it is clear that this was the old severe form of typhoid with which I was very familiar in old days in India. This type, during the war, has been very rare, and, in my experience, only seen in individual cases and not in groups of men. The very high incidence in the unit attacked is remarkable, and it is difficult to account for this. Of the various possibilities suggested by the speakers it appears to me that the most probable was the fact that the men were very closely aggregated on b6ard ship, and that there were, therefore, abundant opportunities for both massive and repeated infections to occui. It is possible also that the virulence of the infecting organism may have been exalted by rapid passage. The chief interest of the outbreak to me, however, naturally, centres in the fact that it took place in inoculated men. I may say at once in this connexion that we have no experience in our Armies of any outbreak among inoculated men at all comparable to that described. It is true that odd cases of a severe type are occasionally encountered, even after recent and apparently effective inoculation, but when severe cases are seen it is usually found on inquiry that the men have either never been inoculated or that their inoculation dates back to a period of two or more years. As to the apparent failure of vaccine in this instance, Captain Hopkins has very clearly discussed, the various possibilities. Although men may frequently avoid inoculation by various subterfuges this cannot be responsible here, since there is clear evidence from the finding of paratyphoid agglutinins in their serum that they had received T.A.B. vaccine. The fact also that these inoculations were given at different times and in different places makes it impossible that a particular batch of vaccine may have been at fault through some error in preparation or application. There is, in my opinion, no evidence to suggest that the strain of typhoid bacillus isolated from these cases was in any important respect different from the ordinary strains. It is well known that individual strains of Bacillus typhosus may differ in respect of -their antigenic properties, but there is no evidence that we have in enteric fever to deai with more than three classical organisms of typhoid, paratyphoid A and B. Altogether the unusual features of this outbreak appear to me to remain without satisfactory explanalion, and I can only say that our experience in the British Army, with the T.A.B. vaccine prepared at our Army Medical College, shows nothing at all comparable nor anything which can suggest the reason for the apparent failure of vaccine in this instance.
Dr. FoORD CAIGER: Quite apart from the clinical value of the record of these cases there are two questions of special interest which emerge from these reports: First, how did these men become infected ? and secondly, why in such a large proportion of inoculated men aid preventive inoculation prove a failure ? It seems to me quite likely that the causes leading to these two results may be somewhat closely connected. Having regard to the close and intimate association of the men which was inevitable during their training, ship and camp life, quite apart from the fact of their having bathed together on one occasion, I do not think we need look much further for a reasonable explanation of the high percentage of infection. To refer in detail to the multiple opportunities of transmitting infection under these conditions would be but to labour the subject, and I will not occupy your time in doing so. The suggested explanation, that the men had bathed together, apparently on a single occasion, on June 19, even though the water is described as shallow, I confess does not impress me. It is perfectly true that the large bulk of the thirty-eight attacks developed during the course of the second and third week after'the bathing, but that one or more of the unrecognized, but inevitable, opportunities of transmission incidental to the close conditions under which the men were living, was responsible for the spread of infection appears to me more probable, especially in view of the fact that fifty-seven other cases arose among the organization subsequently. Now, why it was that in such a large proportion of these men preventive inoculation failed to protect, is to my mind more difficult of explanation. The result is certainly disappointing, and to those who, like Sir William Leishmtan and myself, were members of the Committee appointed by the Army Council to investigate and report on antityphoid inoculation, the fact that in 38 per cent. of 248 men inoculation failed to protect, comes as somewhat of a shock, after the years of strenuous work which Sir William devoted to the subject during the course of that inquiry. That the vaccine was not at fault is probable, since it came from many and various sources. That the diagnosis of the cases was beyond question is attested both by the excellent clinical records and the careful bacteriological and serological data presented by Captain Hawn and Captain Hopkins respectively. A point which occurs to me as possibly worthy of some consideration is the length of the interval following inoculation. In this series the interval appears to have been in most cases about eight or nine months. Now, although there is a general belief that the protection conferred by inoculation may be expected to last for a period of about two years in gradually diminishing degree in the human subject, I believe, if my memory serves me right, that specific antibodies cannot be detected in the blood after about five months from the time of inoculation. May not this have some bearing on the failure of protection in this series, especially if in the presence of what Sir William Leishman is inclined to regard as the most likely explanation-viz., a mass infection ? To this view I incline, though not necessarily committing myself to the bathing hypothesis. No vaccine is capable of affording protection against a virus if present in overwhelming quantity. As regards the clinical aspect of the attacks, they were, as Sir William Leishman has rightly said, characteristic of typhoid as we knew it before the days of inoculation: 70 per cent. are returned as severe, with a mortality of 13'15 per cent., a death roll consistent with failure of inoculation. The diarrhcea rate, 58 per cent., is evidence in the same direction, diarrhoea being admittedly more frequent in severe cases of typhoid than in mild ones, which are more apt to be attended with constipation. Abdominal distension is recorded as having occurred in nine instances-i.e., almost 25 per cent. For this, I think, the treatment must have been responsible. With judicious dieting, coupled with the administration of a reliable antiseptic in efficient doses, distension should not occur at all in uncomplicated typhoid. Except as a result of perforation, I have not seen meteorism arise in a case of typhoid treated in my wards for the last twelve or fifteen years. Nose bleeding is given as occurring in as many as 26 per cent., a proportion which must be quite exceptional. The atropine test is recorded as positive in 79 per cqnt. of the cases. Since reading Captain Marris's paper, in which I was much interested, I have only had the opportunity of trying the test in some twelve or thirteen cases of typhoid fever, and in every instance it was positive. The number is, of course, small, but the test was in each case applied before the end of the second week, whereas I gathered from Captain Hawn that in few, if any, of his cases was it tried before the twenty-first day, which may account for the difference. As an early test I regard it as valuable, though controls have shown that it occurs not infrequently in other febrile conditions. Like the diazo reaction, its chief claim would seem to be its negative value in the earlier stage of the disease, before the agglutination test can be relied on.
Lieutenant-Colonel D. HARVEY, C.M.G., R.A.M.C.: As officer-in-charge of the Vaccine Departmaent of the Royal Army Medical College for the last five years the news that an outbreak of unmodified typhoid fever had occurred among inoculated American troops came as a severe shock; and this for two reasons: first, that the vaccine as used in our Army is practically identical w-ith that used by the Amnerican Army, the same strains being used, although the basis of our vaccine is still a broth culture of typhoid. Secondly, that prevrious to the war the American Army had got most excellent results with tlheitvaccine, and ha(l practically wiped out enteric fever in their old regular ariny, and also ul) to the present their results had been satisfactory. We were, of course, familiar, both before the war and" during the war, with cases of typhoid occurring among inoculated men, but these cases were isolated instances and were modified by the inoculation. With only one exception we had no outbreaks of unmodified enteric among inoculated men, and in this one exceptional case in one body of men it was found that the vaccine used was not efficacious. I would suggest that possibly the fact that the men were inoculated frequently and at short intervals of time with varying doses of different strains of bacilli may have resulted not in an increased immunity for the typhoid element of the vaccine-as would have been the result if an interval of some months had been allowed to elapse between the various series of inoculations-but rather in a decrease of the immunity. For instance, I notice that it is stated on the protocols that one man completed his typhoid inoculations on October 23, and his paratyphoid on 'Octobpr 28, 1917 . The question has been raised whether the strain which infected these mnen may not be a new race of typhoid bacillus against which our vaccine is not protective. Through the kindness of Captain Glynn, R.A.M.C., of Liverpool, I have been able to test this 'theory, as he supplied me with three strains of Bacillus typhosus isolated from the blood of cases of fever among men who had landed with this party. Unfortunately, owing to pressure of other work, I was not able to investigate the matter thoroughly, but so far as my experiments go they afford evidence that the strain isolated from these men is not a special and distinct race of Bacilluts typhosus. I found that the serum of a rabbit immunized by our vaccine strain agglutinated this bacillus to the same extent as it did the homologous strain, and also that the serum of inoculated men who had received two doses of our vaccine, when tested against this U.S.A. strain, agglutinated it, and when tested by the opsonic method it was phagocyted to the same extent as our own strains. I was unable to carry out any tests as to the virulence of the strain, but possibly before subculture it may have been possessed of a high virulence. The question whether we should include this strain in our vaccine was discu'ssed, but this has not been done, and our results continue to be satisfactory. In spite of the introduction of this fresh source of infection, cases of enteric fever have not occurred among troops associated with this body of men either on board ship, at home, or in France.
Captain FREI). M. MEADER, M.C., U.S.A.: In reply to questions which have been raised in the discussion, I would state that I am not sure that bathing in the shallow lake had anything to do with the spread of the infection. However, the appearance of several cases during the period of ten to fifteen JA-8b
